by this method and by the wet extraction method. The results on 23 of the specimens are aialyzed in Table 1 . 
DISCUSSION
In all but two cases agreement between the results by the two methods was highly satisfactory, having regard to the nature of the materiaf analyzed.
Moreover, such diiferences as existed were not all in one direction, so that there is no indication that one method offers a more efficient method of fat extraction than the other.
The two specimens which showed less satisfactory agreement were very watery specimens. Frequently such specimens contain material which separates out from the rest very readily, so that it is hardly possible to maintain uniformity. of composition sufficiently long to weigh out the separate portions required for analysis by the two methods. Differences in the figures in such cases are more likely to represent -a difference in the composition of the material analyzed than a disagreement between the two methods.
In no case (including the two specimens just referred to) was there any difference in clinical significance between the figures by the two methods;
The plaster method as described gives, therefore, substantially the same results as the wet extraction method, and on account of the very real saving of labour its adoption is recommended. SUMM,ARY 1. A method for the determination of split and unsplit fat in faeces, by drying the specimen with plaster of Paris, extraction with light petroleum in a Soxhlet apparatus and subsequent titration of the extracted fat has been described. Probable sources of error have been dealt with.
2. Comparison of the results by this method with those of a wet extraction method previously in use shows that the plaster of Paris method is efficient and satisfactory. Owing to the saving of labour involved, the plaster method is to be preferred to the wet extraction method. REFERENCE Fowweather, F. S. (1926 Brock, Druckrey & Hamperl (1938) found that 3:4-benzpyrene was appreciably soluble in aqueous solutions of caffeine. They observed a similar solvent effect with theophylline and theobromine and even with xanthine. The solutions of benzpyrene in aqueous caffeine solutions possessed the same characteristic violet fluorescence as solutions of. benzpyrene in organic solvents. This indicated a true molecular dispersion, since benzpyrene either in solid form or in fine suspension or in colloidal solution has a yellow fluorescence. Joan Keilin (1943) , who investigated the effect of caffeine on haematins and porphyrins, also came to the conclusion that it had essentially a solvent action; caffeine was shown to react not with the Fe++ of haem, but with its porphyrin. Out of a large number of purines tested, including theobromine, theophylline and 1:3:7-trimethyluric acid, only caffeine and 8-chlorocaffeine were active; on the other hand, pilocarpine behaved with porphyrins in the same way as caffeine. The solvent effect of caffeine is remarkable in several respects: caffeine is neither an electrolyte nor is it highly surface-active, and it does not form colloidal solutions. It thus differs from any of the known solubilizers, such as bile salts, soaps, Turkey red oil, etc. The solvent effect of caffeine is therefore of sufficient interest in itself to deserve a closer quantitative study, quite apart from the disagreement between the findings of Brock et al. (1938) and J. Keilin (1943) as to the solvent effect of theophylline, theobromine and other purines. To the biochemist the close connexion between caffeine and other purine derivatives of physiological importance suggests that these solvent effects may have biological significance. Finally, it might be of great value in many fields of biological research to find solubilizers which are at the same time highly active and comparatively non-toxic.
A quantitative study has therefore been made of the solvent effect of purines on 3:4-benzpyrene and other hydrocarbons, in the hope of throwing some light on the nature of the forces underlying it. A fairly large number ofpurines and purine derivatives was examined to -analyze the influence of chemical constitution.
EXPERIMENTAL
Analytical methods. Purine solutions were shaken with an excess of solid hydrocarbon for 3-4 hr., either at room temperature (1820O) or in a thermostat at 38°. They were then filtered through a fine filter paper (Whatman no. 5). The filtrate was examined in filtered ultra-violet light; any suspended particles which had passed through the filter were revealed as luminous points with white or yellow fluorescence which stood out vividly from the blue-fluorescent or non-fluorescent solution. If any suspended material was present, the solution was passed through a layer of kieselguhr on a Buchner funnel. However, this was necessary in only a few cases.
The clear filtrate or a suitable fraction of it was then extracted 5 times with -1# vol. light petroleum. The combined extracts were dried over CaC12 and, if necessary, concentrated to 40-50 ml. They were then passed through a column of activated alumina of 4 mm. diameter containing 2 g. of adsorbent. After elution with 15 ml. benzene the solution was analyzed fluorimetrically in an atmosphere of pure nitrogen using a direct-reading fluorimeter (cf. WeilMalherbe, 1944) . The readings were calibrated by standard solutions of known strength. Care was taken to ensure that the solutions to be measured were sufficiently dilute, so that the fluorescence intensity was proportional to the concentration. The concentration range most suitable for fluorimetry varied from hydrocarbon to hydrocarbon according to the different fluorescence intensities of their solutions. The solutions of strongly fluorescent hydrocarbons contained from 0-1 to 1-0,g./ml., whereas higher concentrations (10-50,ug./ml.) had to be used with weakly fluorescent hydrocarbons, such as phenanthrene, pyrene, chrysene or 1:2:5:6-dibenzanthracene. As several hydrocarbons, i.e. 20-methylcholanthrene, 1 :2:5:6-dibenzanthracene and coronene, were not sufficiently soluble in light petroleum, they were extracted with benzene. The benzene extracts, after drying, were concentrated to 15 ml. and passed through alumina columns. The filtrates were directly used for fluorimetry.
Correction for solubility in water. The solubility of the hydrocarbons tested in pure water was determined and all figures corrected accordingly. Some of the results are contained in Table 1 . Melting-points are uncorrected. Materials. The following purines were received from Prof A. R. Todd, F.R.S.: 3-, 7-and 9-methylxanthines, theophylline-7-d-galactoside, 2-methylthioadenine, 2-methyladenine, 2:9-dimethyladenine, 2-methylthio-9-methyladenine, 2-methylhypoxanthine, 2-methylthio-9-methylhypoxanthine. Paraxanthine was prepared byDr F. G. Mann and was obtained through the courtesy of Miss J. Keilin.
Other purines and allied compounds were prepared according to the following methods: 8-chlorotheobromine (Biltz & Topp, 1911) ; 8-methoxycaffeine (Fischer, 1884); 8-ethoxycaffeine (Fischer, 1882) ; 8-chlorocaffeine (Fischer & Reese, 1883) ; 1:3-dimethyluric acid (Biltz & Heyn, 1921);  3:7-dimethyluric acid (Fischer, 1895) ; 3:9-dimethyluric acid (Biltz & Krzikalla, 1921 , 1927 ; 7:9-dimethyluric acid (Biltz & Biilow, 1921a) ; 1:3:7-trimethyluric acid (Fischer, 1882) ; 1:3:9-and 3:7:9-trimethyluric acid (Biltz & Pardon, 1930) ; 1:7:9-trimethyl-8-thiouric acid (Biltz & Biilow, 1921 b) ; 1:3:7:9-tetramethyluric acid (Biltz & Strufe, 1916) ; 1:3:7:9-tetramethyl-8-thiouric acid (Biltz & Heidrich, 1921) ; caffeine methiodide and methochloride and 8-hydroxy-9-methyl-8:9-dihydrocaffeine (Schmidt & Schilling, 1885) ; 7:9-dimethyldeoxyuric acid (Biltz & Bulow, 1921 a) ; 1:3:7:9-tetramethyldeoxyuric acid (Biltz & Heidrich, 1921) ; 3:7-dimethyl-4:5-dihydroxydihydrouric acid. (Biltz & Damm, 1914) ; 1:3:7-trimethyl-4:5-dimethoxydihydrouric acid (Biltz & Heyn, 1916) The solvent effects on 3:4-benzpyrene of caffeine and of 1:3:7:9-tetramethyluric acid were investigated over an extensive range of concenttations and those of theophylline and 1:3:7-trimethyluric acid over a more limited range. The data are contained in Table 2 . A measurable solvent effect is observed with as little as 0-005 % caffeine or tetramethyluric acid. The break in the slope from the linear to the quadratic type of curve occurs at a caffeine concentration of 0-047 %, and at an even lower concentration of tetramethyluric acid (0-02 %), the latter substance having the higher solvent power. The benzpyrene concentrations at these points are identical, i.e. 0-16,umol. The values of f found for the quadratic part of the curves are very similar for the four purines: 1-74 for caffeine and theophylline, 1-78 for tetramethyluric acid and 1-81 for-trimethyluric acid. Obviously the range of the concentration curve is limited by the finite solubility of the purine concerned. But if we assume a higher solubility of the'purine and a corresponding extension of the concentration curve, and if we further assume an unbroken continuation of the quadratic relationship between' the two concentrations, a point will be reached where the concentration of dissolved benzpyrene may exceed that of the purine. As this is most unlikely, it cannot be expected that the quadratic type of curve will go on indefinitely; at high benzpyrene concentrations a return to the linear relationship is probable. Such a case has actually been observed, as will be shown in the following section.
It thus appears that for a similar concentration of dissolved benzpyrene a similar slope of the concentration curve is obtained, regardless of the purine employed as solubilizing agent.
The effect of purine concentration on the 8olubility of other hydrocarbons The above rule was confirmed by the curves obtained with other hydrocarbons. Although great, differences were found between the curves of different hydrocarbons, the curves obtained with different purines were practically. identical overidentical concentration ranges of one and the same hydrocarbon. An interesting case is that of pyrene (Table 3) . Here the change in the slope of the concentration curve was in the reverse direction to that observed with benzpyrene, i.e. from the quadratic to the linear type. As pointed out above, this behaviour is not surprising and would probably be of more general occurrence if the solubilities of hydrocarbons or purines were higher. The transition is again abrupt rather than gradual and occurs at a pyrene concentration of about 120,umol. whether caffeine or tetramethyluric acid is used.
All the other hydrocarbons listed in Table 3 have uniform curves within the concentration ranges studied. Most of them are of the quadratic type although some are linear. Linear curves were observed with chrysene, 1:2:5:6-dibenzanthracene and coronene.
Temperature effects
Some of the experiments of Table 2 were carried out at .380 to avoid crystallization of the purine.
Although the effect of temperature has not been studied in detail, some duplicate experiments were carried out sixialtaneously at 200 and at 380.
Identical results were obtained. It thus appears that the solvent power of a purine at a given concentration does not vary greatly with the temperature.
Comparison of the solvent power of purines The solubilizing properties of a series of about 40 purines and purine derivatives were studied by measuring their effect on the solubility of 3:4-benzpyrene. For the purpose of comparison it would have been desirable to employ purine solutions at equal molar concentration. But as many purines are only slightly soluble in water, a very low concentration would have had to be chosen throughout. The resulting low concentration of dissolved benzpyrene would have increased the analytical difficulties and lowered the accuracy of the results. The parallelism of the concentration curves obtained with different purines makes it possible, however, to compaire the solvent power of different purines at different molar concentrations by relating them to a cornmon standard. The standard chosen was caffeine. The solvent power of caffeine, expressed by the molecular ratio, was plotted against the molar concentration of caffeine.
Thus the molecular ratio could be obtained for any concentration of caffeine. If a molecular ratio had been determined with any purine, the molecular ratio for caffeine at the. corresponding molar concentration was read from the graph and the following ratio calklated: molecular ratio of caffeine/ molecular ratio of purine x 100, giving the solvent power of the purine as a percentage of caffeine solvent power.
As far as their solubility would permit, purines were tested in 0.5 % solution. Some difficultly soluble substances were tested at 38O. In a few I946 '354 cases substances tended to crystallize out during the experiment and the solutions had to be warmed up intermittently and before filtration. A number of purines, amongst them xanthine and uric acid, are so insoluble that they could not be examined. With xanthine, a 0-007 % solution could be obtained, but the solvent power at this concentration is so slight that the solubility of benzpyrene did not differ significantly from that in pure water. It is difficult to see how the positive result of Brock et al. (1938) was obtained.
The results are presented in Table 4 . Though there are great differences in degree, there is not a single purine which does not possess some solubilizing power, however slight. We are dealing therefore with a phenomenon which is common to, and characteristic of, the purines as a group. The differences in the constitution of the purines tested are, on the whole, of twofold nature: first, there are varying degrees of N-methylation; secondly, there may be present, at one or several of the carbon atoms in position 6, 2 or 8 of the purine ring electronegative substituents, such as oxy-, alkoxy-, chloro-, thio-, alkylthio-or amino-groups. In general, solvent power increases with increasing Nmethylation and with increasing number or strength 356 I946 H. WEIL-MALHERBE SOLUBILIZATION OF HYDROCARBONS BY PURINES of electronegative substituents at the positions 6, 2 or 8. Hypoxanthine stands at one end of the scale and 1:3:7:9-tetramethyluric acid at the other. N-methylation. The effect of N-methylation may be considered by comparing mono-, di-and trimethylxanthines, and also di-, tri-and tetramethyluric acids. On the whole, solvent power increases with the number of N-methyl groups, but clearly the four nitrogens of the purine ring are not equivalent in this respect. Thus, whereas 7-and 9-monomethylxanthines have about the same solvent power, both are much inferior to 3-methylxanthine. Amongst dimethylxanthines the 3:7-compound (theobromine) is more active than the 1:7-or the 1:3-compound both of which are of equal activity. The superiority of the 3:7-combination is confirmed in the series of dimethyluric acids; the other three dimethyluric acids tested all show considerably lower activities. Amongst them the 7:9-compound is more active than the 1:3-or 3:9-compound both of which are about equally active. Finally, 1:3:7-trimethyluric acid has about twice the solvent power of 3:7:9-trimethyluric acid and this again is about twice as active as 1:3:9-trimethyluric acid. Thus, whilst methylation of 1:3-dimethyluric acid in position 7, or of 3:7-dimethyluric acid in position 1, leads to a large increase in solvent power, methylation of 1:3-or 3:7-dimethyluric acids in position 9, or of 3:9-dimethyluric acid in position 1 has only a very small effect. These differences are probably connected with the different acidity of the N-bound H-atoms, which in the uric acid molecule decreases in the following order: 9>3> 1> 7 (Biltz, 1936) .
A comparison of hypoxanthine with 2-methylhypoxanthine and of adenine with 2-methyladenine shows that methylation at a carbon atom is without effect. This is as might be expected, as will be discussed below.
Substitution by electronegative groups. The effect of the carbonyl group can best be judged by comparing xanthines with the corresponding uric acids, e.g. theophylline with 1:3-dimethyluric acid, theobromine with 3:7-dimethyluric acid, and caffeine with 1:3:7-trimethyluric acid. In all these cases the introduction of the carbonyl group at position 8 causes a significant increase in solvent power. Other electronegative substituents have a similar effect. Thus 8-chlorocaffeine is as active as 1:3:7-trimethyluric acid, whereas 8-methoxy-and 8-ethoxycaffeine are intermediate between 1:3:7-trimethyluric acid and caffeine in the order named. On the other hand, 8-chlorotheobromine is not more active than theobromine. The difference may be connected with the absence of a mobile H in the trimethylxanthine compounds.
The thio-group in position 8 is less efficient than the carbonyl group; this may be seen from the activity of 1:3:7:9-tetramethyl-8-thiouric acid as compared with that of 1:3:7:9-tetramethyluric acid. On the other hand, the introduction of a methylthio-group into adenine or 9-methyladenine causes a large increase in solvent power.
From a comparison of hypoxanthine with adenine it appears that substitution by an amino-group has an even greater effect than that by a carbonyl group. Attention is drawn to the fact that aqueous solutions of methylated uric acids, saturated with benzpyrene, are non-fluorescent. This will be described fully in a subsequent paper (WeilMalherbe, 1946) .
Nucleo8idme and nucleotides. For an appraisal of the possible physiological significance of the solvent effect of purines it is of particular interest to determine whether it is shared by purine compounds such as nucleosides and nucleotides. Though attenuated the effect is still noticeable in both classes. In the nucleosides adenosine and guanosine it is reduced to 45 % of that observed with the parent purine. On an absolute scale, however, the effect of guanosine especially is still quite considerable and is sufficient to be of physiological importance. Whereas in the nucleosides ribose is attached to position 9 (Gulland & -Holiday, 1936) , the introduction of a galactose residue at position 7, as in theophylline-7-d-galactopyranoside, leads to a reduction in solvent power of about 90 % Related compound8. A number of compounds was prepared in which, though the purine skeleton is still intact, it has undergone slight modifications. In all these substances the solvent effect was either greatly reduced or completely abolished.
Caffeine methiodide and methochloride (I) on treatment with alkali give the pseudo-base 8-hydroxy-9-methyl-8:9-dihydrocaffeine (II) or 'caffeine methohydroxide'. Formula (II), which was proposed for the pseudobase by Meyer & Jacobson (1923) , is in accordance with that accepted for analogous heterocyclic compounds. Further support is provided by the fact that 1:3:7:9-tetramethyluric acid is formed from the pseudobase on oxidation with hypoiodite. 0-5 g. of the pseudobase was dissolved in 5 ml. 2N-NaOH and 5 ml. N-12 solution were added. After 15 min. at room temperature the solution was acidified with conc. HCI, excess '2 was removed by a few drops of dilute NaHS03 solution and the mixture was extracted 5 times with 10 ml. chloroform. The chloroform extract was dried and evapor- is incompatible with the current conception of nitrogen valency; moreover, if Biltz's formula, or some modification of it, were correct, one might expect the salts of 1:3:7:9-tetramethyldeoxyuric acid to be identical with the corresponding quaternary caffeine salts. This is, however, not the case.
WVhatever their constitution, these compounds have also a greatly reduced solvent power compared with the corresponding uric acids. Finally, the fact that the uric acid 'glycols' which have lost the 4:5-double bond (e.g. III) have at the same time completely lost every trace of solvent power suggests that the iminazole nucleus present in the purine molecule is essential for solubilizing properties. Pilocarpine which, according to J. Keilin (1943) , has a solubilizing effect on porphyrins is inactive towards benzpyrene. The last two entries in Table 4 show (1) that the solvent effect of purines is of the same order of magnitude as that of sodium deoxycholate; there are even some purines which are much better solubilizers than this bile salt. (2) That picric acid which forms molecular compounds with hydrocarbons has also a slight but definite solvent action on benzpyrene.
The effect of alkali
The solvent power of all those purines which possess a mobile H-atom and therefore an acidic function is greatly weakened, and in many cases practically lost, in alkaline solution (Table 5 ). The position of the acidic function in the purine molecule is immaterial in this respect. Pure barium 1:3:7-trimethylurate, dissolved in water, shows the same inhibition of solvent power as 1:3:7-trimethyluric acid dissolved in 0-1N-NaOH. From this it can be concluded that the ionization of the acidic group in the purine is responsible for the loss of solvent action, and not the alkaline reaction due to the presence of excess alkali.
There are no mobile H-atoms in either caffeine or 1:3:7:9-tetramethyluric acid, and in consequence the solvent power of these substances is not seriously affected in alkaline solution. The small reduction observed is almost certainly due to the fact that both compounds are very sensitive to alkali and are broken down to some extent during the experiment.
Caffeine is a weak base and forms salts with mineral acids. Its solvent power is, however, unaffected in acid solution. 
SOLTJBILIZATION OF HYDROCARBONS BY PURINES
Comparison of the solubility of polycyclic aromatic hydrocarbons in purine solutions
In Table 6 the molecular ratios obtained with various hydrocarbons in 0-5 % caffeine and 0-5 % tetramethyluric acid solutions are shown. It appears (1) that the solubility decreases with the number of condensed rings, (2) that with an equal number of rings substances with an angular arrangement of rings are more soluble than those with a straight arrangement (compare, for example, phenanthrene and anthracene or pyrene and naphthacene), and (3) that the aliphatic side chains in 9:10-dimethyl-1:2-benzanthracene and 20-methylcholanthrene greatly reduce the solubility in comparison with the parent hydrocarbon, 1:2-benzanthracene. 9:10-Dimethylanthracene, on the other hand, has a solubility not very different from anthracene. It seems as if steric hindrance may operate in the case of the 1:2-benzanthracene derivatives.
For every hydrocarbon tested, except chrysene, tetramethyluric acid is a more efficient solvent than caffeine, though in varying degree. This superiority is particularly marked in the case of 3:4-benzpyrene. The purine chosen for these experiments was 1:3:7:9-tetramethyluric acid. Well-defined molecular compounds were formed with pyrene, 3:4-benzpyrene and coronene. Both the last two compounds contain the pyrene ring system and may therefore be regarded as derivatives of pyrene. No molecular compounds were obtained with the following hydrocarbons: phenanthrene, anthracene, chrysene, 20-methylcholanthrene and 1:2:5:6-dibenzanthracene. The unchanged components were deposited on cooling the hot benzene solutions containing hydrocarbon and tetramethyluric acid.
The molecular compound formed between pyrene and tetramethyluric acid contains 1 mol. of tetramethyluric acid per molecule of pyrene, whereas the compounds formed with 3:4-benzpyrene and coronene both contain 2 mol. of tetramethyluric acid per molecule of hydrocarbon. The description of the preparation of these molecular compounds follows. It is noteworthy that these molecular compounds show no change or intensification of colour as compared with the parent hydrocarbon. This is in contrast to the highly coloured adducts of the quinhydrone type or the molecular compounds between nitro-compounds and hydrocarbons, phenols. or amines, or between carbonyl-compounds and metal salts. Such compounds are probably linked together by an electro-valency bond and are of ionic character (Weiss, 1942) . The molecular compounds between tetramethyluric acid and hydrocarbons, VoI. 40 359 however, resemble the colourless adducts of deoxy.
cholic acid which are assumed to be linked together by co-ordinate bonds. Fieser & Newman (1935) showed that uniform crystalline compounds of hydrocarbon-choleic acids could be obtained in some cases, but not in others, and that they conformed to the co-ordination principle inasmuch as they contained per molecule of hydrocarbon 2, 3, or 4 mol. of deoxycholic acid, the number increasing with the molecular size of the hydrocarbon.
The formation of mixed cry8tal8 When a hot concentrated aqueous solution of caffeine or tetramethyluric acid was saturated with pyrene or benzpyrene and filtered, the crystals which appeared on cooling contained a certain proportion of the hydrocarbon. Thus the tetramethyluric acid crystals contained 1 mol. of benzpyrene for 40-6mol. of tetramethyluric acid, and 1 mol. of pyrene for 27-3 niol. of tetramethyluric acid. In contrast to the molecular compounds the crystals were indistinguishable in melting-point and appearance from the pure purine. But on microscopic examination in filtered ultraviolet light the crystals showed a vivid, uniform fluorescence. Recrystallization from water or better from ethanol led to a progressive diminution in hydrocarbon content.
DISCUSSION
The mechani.rm of aolubilization Purines differ from many other solubilizing agents either by the fact that they are active in very low concentrations or by the fact that they do not form colloidal solutions. Of the various types of solubilizing mechanisms discussed by McBain (1942) only the 'choleic acid principle' seems to fit the case of the purines. The choleic acid principle assumes a causal connexion between the solubilizing action of bile salts and the formation of chemical co-ordination compounds of choleic acids. Against this mechanism the objection has been raised that molecular co-ordination compounds are largely dissociated in solution as shown by spectroscopic evidence (v. Halban & Zimpelmann (1925) and Jones & Neuworth (1944) for picrates and related compounds; Winterstein & Vetter (1934) and Lorenz (1935) for choleic acid compounds) and by chemical evidence (Sobotka & Kahn, 1932; Marx & Sobotka, 1936) .
Even though molecular compounds be largely dissociated in solution, this does not exclude the possibility that the forces responsible for the formation of molecular compounds may bring about solubilization. Though largely dissociated, there will always be a percentage of undissociated molecular compound present in solution, however small. In kinetic terms this means that the molecular compouncd has a very short lifetime in solution. But even after dissociation some interaction may continue in attenuated form sufficient to account for solubilization. The existence of molecular compounds between purines and hydrocarbons is a further strong argument for the identity of the forces responsible for solubilization and molecular compound formation. Those hydrocarbons, pyrene, benzpyrene and coronene, which were shown. to form molecular compounds, are also more soluble than other hydrocarbons of similar molecular size, which do not form molecular complexes and where therefore the interacting forces are less strong. Finally, it has been shown that picric acid, a complex former par excellence, also has a solubilizing effect.
The fact that there exists either a linear or a quadratic relationship between the concentrations of hydrocarbon and purine can easily be interpreted in terms of molecular interaction. If we assume that solubilization is due to interaction of 1 mol. purine with 1 mol. hydrocarbon, then, according to the Law of Mass Action: Cp x c=kCHc.p where C. = concentration of purine, C,, = concentration of hydrocarbon and CH0.p = concentration of solubilized hydrocarbon. Since C., is present as solid phase, it does not enter into the equation which becomes a -ka i.e. the concentration of dissolved hydrocarbon is proportional to the concentration of purine.
Similarly for the case in which 1 mol. hydrocarbon reacts with 2 mol. purine:
(Qp)2=kNC.2P
i.e. the concentration of dissolved hydrocarbon is proportional to the square of the purine concentration.
It is interesting to note that benzpyrene which has a quadratic type of concentration curve at high purine concentrations forms a molecular compound with 2 mol. tetramethyluric acid, and pyrene, with a linear concentration curve at high purine concentrations, forms a molecular compound with 1 mol. The analogy breaks down in the case of coronene which has a linear concentration curve, but forms a molecular compound with 2 mol. tetramethyluric acid, but as the type of concentration curve is variable with the conditions such a disagreement is not particularly surprising. (1) with the number and position of N-methyl groups, (2) with the number and strength of electronegative substituents at positions 6, 2 and 8 of the purine ring. It is not intended, and on the basis of the available facts hardly possible, to attempt a detailed interpretation of constitutional influences; but a qualitative picture may be visualized in broad outlines. A solubilizing agent must be able to interact with both the solvent and the insoluble substance. If the solvent is water, it must have hydrophilic and hydrophobic properties.. In the particular case under discussion solubilization implies an interaction between hydrocarbon and purine molecules on the one hand and between purine and water molecules on the other. The (van der Waals) forces .between hydrocarbon and purine largely depend on the polarizability of the interacting molecules. Like molecular refraction to which it is closely related polarizability is of an approximately additive character. The polarizability of aromatic hydrocarbons is due to their system of conjugated double bonds. As for the purine, its polarizability will depend on the number, size and nature of substituents and on the number and position of double bonds. The introduction of either N-methyl groups or of electronegative groups will not only increase the polarizability of the molecule, but, owing to the considerable dipole moment of these groups, also its hydrophilic properties. Methylation of a C-atom, on the other hand, will, though also increasing the polarizability of the molecule, decrease its hydrophilic character. As has been shown, the solubilizing effect is only increased by substitutions of the former kind. (Johnson, 1937 (3) For similar concentrations of dissolved hydrocarbon the curves showing the increase of hydrocarbon concentration with purine concentration have similar slopes, regardless of the purine employed as solubilizing agent.
(4) Solubilizing power is a property common to, and characteristic of, the purines as a group. It increases (1) with increasing N-methylation, the four nitrogens of the purine ring not being equivalent in this respect (2) with increasing number and strength of electronegative substituents in the positions 6, 2 and 8.
(5) Though attenuated, the solvent effect is shown by nucleosides and nucleotides.
(6) Slight modifications of the purine ring, such as quaternization of N. or the loss of the 4-5 double bond or of the double bond adjacent to C8 lead to great reduction or complete loss of solvent power.
(7) Ionization of purines with acidic functions wherever situated greatly inhibits the solvent effect and in most cases practically abolishes it.
(8) The solubility of polycyclic aromatic hydrocarbons in purine solutions decreases with the number of condensed rings. Of substances with an equal number of rings those with an angular arrangement of rings are more soluble than those with a straight arrangement.
(9) Pyrene, 3:4-benzpyrene and coronene form well-defined molecular compounds with 1:3:7:9-tetramethyluric acid. The components are present in the proportion of 1: 1 in the pyrene compound, and of 1 hydrocarbon: 2 purines in the other two compounds. These molecular compounds show no change or intensification of colour as compared with the parent hydrocarbon.
(10) The results are discussed and the following conclusions are drawn: (1) Solubilization is brought about by a ciemical interaction between a hydrocarbon molecule and one or two purine molecules.
The forces underlying this affinity are probably identical with those which are responsible for the formation of molecular compounds though possibly existing in attenuated form. (2) The constitutional factors which favour the solvent power tend to increase both the polarizability and the hydrophilic character 'of the molecule. It is emphasized that a proper balance between these two factors must be maintained and that an increase of hydrophilic character beyond a certain degree, such as is entailed by the acquisition of an electric charge, has the opposite effect. The starting-point of the present investigation was the observation that the fluorescence of an aqueous benzpyrene-caffeine solution disappears on acidification and reappears on neutralization. This led to a systematic examination of the effects on fluorescence of a large number of purines and purine derivatives. Not only the fluorescence of 3:4-benzpyrene, but also that of other hydrocarbons and non-hydrocarbons was studied.
METHODS
Fluorescence measurements were carried out with a directreading fluorimeter (Weil-Malherbe, 1944b) . Unless otherwise stated, measurements were done in air, since the quenching effect of oxygen is not very marked in aqueous solvents owing to the slight solubility of the gas in water. Moreover, preliminary experiments had shown that the quenching effect of acid aqueous caffeine solutions is the same in air and in pure nitrogen.
RESULTS

The effect of acid caffeine 8o0utw08
If H2SO4 is added in increasing concentrations to an aqueous caffeine solution of 3:4-benzpyrene, the fluorescence diminishes progressively and disappears completely at a 0-2N-concentration of acid (Table  1) . Other acids have a similar effect, depending on their degree of dissociation. On neutralization the fluorescence is almost completely restored. The first question to be decided was, whether the H-ions as such or the caffeine ions formed on Biochem. 1946, 40 24
